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DISPENSING CLOSURE 

Field of the Inventioii 

This invention relates to a dispensing closure for containers and relates 
S particularly to a dispensing closure which is adapted to engage a container and &cilitate 
dispensing of a material, such as a liquid, solid, powder or granular material, into the 
container. 

Background of the invention 

The invention will be described widi particular reference to a cap for a liquid 

10 container, such as a beverage container. However, it will be appreciated that the 
principals of the invention can be applied to containers and closures of many different 
types to enable two or more materials to be kept separated up to the moment of use, and 
to then dispense, discharge or mix at least one of the materials into another. Thus, die 
invention is applicable to, for example, dispensing pharmaceuticals in liquid, powder, 

IS tablet or granule form into an appropriate medium for ingestion of the pharmaceutical; 
dispensing colour pigments, in liquid or powder form or in capsules, into base paint 
carriers; mixing cosmetic colouring material into a carrier; mixing chemicals, including 
catalysts and hardeners, and particularly tiiose that may be toxic or dangerous to touch, 
into an active ingredient; dischaiging food flavomin^ colouring, sweeteners or other 

20 food product into an appropriate beverage medium or the like. The invention is 
therefore useful for combining materials of many types where it is necessary or 
desirable to selectively dispense or mix one material or substance into another. 
Discussion of prior art 

A number of proposals have previously been made for containers to be 

25 constructed in a way tiiat two products are maintained separated until the moment of 
use at which time one product is admixed widi the other in the container. Containersof 
tiiis type have been proposed with closures i^ch are used to effect the product 
separation and fecilitate the introduction of one product into die other. However, the 
containers and closures previously proposed are relatively complicated. For example, 

30 in one proposal, a closure is formed of three parts, a first part including a compartment 
to hold one product, the compartment being adapted to engage in the neck of a 
container, a second part which moves relative to the first part and has a means for 
opening a bottom wall of the compartment to release the first, product into the 
container, and a sealing cap which engages ov^ the conxpartment and second part to 

35 seal the closure on the container. 

Such a stmcture is relatively complicated and expensive to manu&cture, 
requires the assembly of three separate parts as well as introduction of a product into 
die compartment during assembly, and necessarily involves a nimiber of separate 
actions in order to release the product in the compartment into the container. 
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Ih another proposal as outlined in Patent OB2012714, a container is disclosed 
having an inner wall which divides the container into two compartments. An upper 
compaitment contains a piercing device that is moveable by pressure applied to a top 
wall to cause a tip of the piercing device to pierce a hole in the dividing wall. 
5 However, this structure requires a moveable top wall and is, therefore, susceptible to 
accidental actuation* 

It is therefore desirable to provide an improved dispensing closure for containers 
which obviates at least some of the disadvantages of previously proposed dispensing 
closures. 

10 It is also desirable to provide a dispensing closure for containers whereby a material or 
substance in liquid, powder, solid, granular or other form is able to be quickly and 
easily dispensed into the product in the container on which the closure is attached. 

It is also desirable to provide a dispensing closure for containers which is 
relatively ea^ to produce, assemble and use. 
15 It is also desirable to provide a dispensing closure for a variety of container 

types, including beverage containers, paint containers, cosmetic containers and others. 

It is also desirable to provide a dispensing closure which may be adsqpted for a 
variety of difiEerent products to be dispensed into the container on viiich die closure is 
mounted 
20 Summary of the Inventioii 

According to one aspect of the invention there is provided a dispensing closure 
to dispense at least one product into a container, the closure including a container 
closure bodty adapted to sealingly engage widi a neck of the container, the body having 
securing means to secure the closure to die container neck, a compartment to contain 
25 the at least one product to be dispensed, the corqpartment being adapted to fit within 
the container neck and being defined by a side wall, a top wall and a fiangible bottom 
wall, and cutting means moveable relative to the side wall and the bottom wall to break 
open the fiangable bottom wall of the conqiartment to selectively diq)ense contents of 
the compartment into the container. 
30 In one form of the invention, the closure body includes an outer, cylindrical wall 

and a coaxial inner walL The outer wall is provided wifli internal threads ad^ted to 
threadingly engage the threaded neck of a container to which the closure is to be fitted 
The inner wall engages within the container neck, and the compartment fits within die 
inner walL The upper end of the conq)artment is formed with a radially outwardly 
35 extending flange having reversely formed shoulders to engage correi^nding shoulders 
on the closure bodyr. In this way, the two parts of the closure are able to be snap-fitted 
together so that die cornpartment is able to rotate about its axis relative to the body. In 
this embodim^Eit, die inn^ wall of the body carries a cutting knife edge which is 
inwardfy and upwardly tumed towards the fiangible bottom wall of the compartment. 
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The bottom wall of the coiiq>artmei]t extends at an angle to a plane perpendicular to the 
axis such tibat, in first assembled position, the bottom wall does not contact die knife. 
On relative rotation of the compartment, however, the frangible bottom wall is bron^t 
into contact with the knife which cuts and breaks the wall from the compartment 
5 pemiitting contents diereof to be dispensed into the container to which the closure is 
fitted. 

In another embodiment of the invention, the compartment and closure bo^ are 
integral and are engaged with a qrlindrical band which fits over the wall of the 
conqmrtment. The band carries the cutting knife which operates in the manner 

10 described above. 

Preferabb^, the container closure body includes, on the Iowot end of the outer 
wall, a tamper proof evidence release band to provide any indication of tampering widi 
the closure prior to its use. 

According to another aspect of the invention there is provided a dispensing 

IS device for dispensing product into a container, the device having a sealed conymrtment 
containing the product, the compartment having a substantially cylindrical side wall, a 
firangible bottom wall and a top wall, the compartment being adapted to fit within a 
neck of the container, the device fiirther having an outer wall to engage an outer surfece 
of the container neck and including securing means to secure the device to die 

20 container, and cuttuig means adapted to be rotated relative to the fi:angible bottom wall, 
the cutting means and/or the firangible bottom wall being arranged such that the relative 
movement causes the cutting means to break open the frangible bottom wall of the 
compartment to selectively dispense contents of the compartment into tibe container 

The cutting means m^ extend from a separate cylindrical band coaxial with the 

25 side wall of the compartment but rotatable relative thereto. Alternatively, the 
compartmCTt and outer wall may be separate integers widi the cutting means extending 
firom an intermediate wall located between the compartmCTt and the inner surfece of 
the neck of the contamer. 

According to a fimfaer aspect of die invention there is provided a method of 

30 dispensing at least one product into a container, the method including the steps of 
assembling a coixq>artment containing a product to be dispensed with a closure bod/, 
CTgaging die assembled closure with a neck portion of a container into which the 
contents are to be dispensed, providing a cutting knife adjacent to a bottom wall of the 
asseinbled closure, and rotating die knife relative to die bottom wall to cause die knife 

35 to cut into the bottom wall to diereby release the contents of the compai lment into the 
container. 

According to a fiirdier aspect of die present invention there is provided a cutting 
knife for use widi a dispensing closure, die knife being integrally moulded with a wall 
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of die closure, the knife having at least two cutting edges extending at an acute angle to 
each odier. 

hi order that the invention is more readily understood, embodiments thereof will 
now be described witibi reference to the accompanying drawings wherein: 
S Figure 1 is a cross sectional, elevational view of a first embodiment of the 

invention; 

Figure 2 is a cross sectional, elevational view of the first embodiment of the 
invention taken at 900 to that of Fig. 1; 

Figure 3 is a cross sectional, elevational view of a second embodimmt of die 
10 invention; 

Figure 4 is a cross sectional, elevational view of the second embodiment of the 
invention taken at 900 to tiiat of Fig. 3; 

Figure 3 is a cross sectional, elevational view of a third embodiment of die 
invention; 

15 Figure 6 is a cross sectional, elevational view of the third embodiment of the 

invention taken at 900 to dmt of Fig. 5; 

Figure 7 is a cross sectional, elevational view of a fourth embodiment of die 
invention; 

Figure 8 is a cross sectional, elevational view of die fi>urth embodiment of die 
20 invention taken at 900 to diat of Fig. 7; 

Figure 9 is a cross sectional, elevational view of a fifdi embodiment of the 
invention; 

Figure 10 is a cioss sectional, elevational view of the fifth embodiment of the 
invention taken at 900 to that of Fig. 9; 
25 Figure 1 1 is a cross sectional, elevational view of a sixth embodiment of the 

invention; 

Figure 12 is a cross sectional, elevational view of the sixdi embodiment of die 
invention taken at 900 to that of Fig. 1 1; 

Figure 13 is a cross sectional, elevational view of a seventh embodim^it of the 
30 invention; 

Figure 14 is a cross sectional, elevational view of the seventh embodiment of the 
invention taken at 900 to that of Fig. 13; 

Figure IS is a cross sectional, elevational view of die seventh embodiment of the 
invention similar to Fig 14 showing the closure after an initial actuation; 
3S Figure 16 is a cross sectional, elevational view of an eigjith embodiment of the 

invention; 

Figure 17 is a cross sectional, elevational view of the eighdi embodiment of die 
invention taken at 900 to that of Fig. 16; 

Figure 18 is a cross sectional, elevational view of a nindi embodiment of the invention; 
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Figure 19 is a cross sectional, elevational view of the nindi embodiment of the 
invention taken at 900 to that of Fig. 18; 

Figure 20 is a cross sectional, elevational view of a tenth embodiment of the 
invention; 

S Figure 21 is a cross sectional, elevational view of the tenth enibodiment of the 

invention taken at 900 tjp^that of Fig., and showing an initial actuation of the closure; 

Figure 22 is a cross sectional, elevational view of an eleventh embodiment of 
the invention; 

Figure 23 is a cross sectional, elevational view of the eleventh embodiment of 
10 the invention tak^ at 900 to that of Fig. 1, and showing an initial actuation of the 
closure; 

Figure 24 is a cross sectional, elevational view of a twelfth embodiment of the 
invention; 

Figure 25 is a cross sectional, elevational view of die twelfth embodiment of the 
IS invention taken at 900 to tiiat of Fig. 24, and showing an initial actuation of the closure 

Figure 26 is a perspective view of a fonn of closure in accordance with 
embodiments of the invCTition; 

Figure 27 is a perfective view of a conqpartment far a closure, shown upside 
down, in accordance witii embodiments of the invention; 
20 Figure 28 is a perspective view of another compartment for a closure, shown upside 
down, in accordance with embodiments of tiie invention; 

Figure 29 is a perspective view of a further form of compartment for a closure, 
shown upside down, in accordance with other embodiments of the invention; 

Figure 30 is an enlarged elevational view of one embodiment of cutting knife in 
25 accordance with the invention; and 

Figure 31 is a perspective view of a fiotfaer form of cutting knife in accordance 
with some embodiments of the preset invention. 

Referring to the drawings. Figures 1 and 2 illustrates a first embodiment of die 
invention in i^tdiich a dispensing closure 15 has a compartment 16 defined by a 
30 cylindrical side wall 17, a top wall IS and a fiangible bottom wall 19. 

The hei^t of the side wall 17 varies around the perimeter of the compartment 
16 so that die bottom wall 19 extends at an ang^e to a plane peipendicular to the axis of 
the cylindrical side wall 17. 

The closure of this embodiment includes a closure body 21 i^ch comprises an 
35 outer side wall 22 and an intermediate wall 23. Hie out^ side wall 22 is provided with 
internal threads 24 that engage with corresponding threads on tibe neck of a container 
20 to which the closure is fitted. When fitted to the neck of a container 20 as shown, 
die intemiediate wall 23 closely engages the internal surfece of the container 20 nedc 
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The top wall 18 of the conqmrtment 16 has an outwardly and downwardly 
extending rim 26 with an inwardly directed shoulder 27 to engage a corresponding 
Moulder 27a on an upp^ extension of the intermediate wall 23. Thus, the 
compartment 16 and closure body 21 are snapped into engagemCTt by the inter- 
S engagement of the respective shoulders 27 and 27a. The engagement, however, is 
sufiSciently fifee that the conq)artment 16 is able to rotate relative to the closure body 21 
about the axis of the closure IS. 

A lower edge of die intermediate wall 23 carries an inwardly extending flange 
28. At one point around the flange 28, a cutting blade 31 extends upwardly fiom the 

10 inner edge of the flange 28 towards the top wall 18 of the compartment 16. The blade 
3 1 is spaced fiom die intermediate wall 23 by a distance that is slightly greater than the 
thickness of the side wall 17. 

When the conq>artment 16 is assembled with die closure bodiy 21, die blade 31 
is located at that portion of the side waU 17 having the least extent so that the blade 3 1 

15 does not penetrate die frangible bottom wall 19. 

When the closure 15 is engaged with the neck of a container ,20, the 
compartment 16 is located widiin the container 20 neck. A tamper-proof evident 
release band 32 extends from the lower edge of the outer side wall 22 to provide 
evidence of tampering* widi the closure 15 after engagement widi a container 20. A 

20 finiher tamper evident tab 32a is formed integral with the upper edge of the outer side 
wall 22, the tab 32a being adapted to engage within a cooperating ggp in the lim 26, as 
described and shown with reference to Figures 26 and 27. 

In use of the closure 15, when it is desired to dispense a product sealed within 
the compartm^ 16, after removal of the tab 32a, the rim 26, ^viiich is preferably 

25 provided widi a knurl, ribs or the hke, is rotated relative to the closure bodty 21 thereby 
causing the angled bottom wall 19 to engage widi the iqiper edge of the blade 31. The 
blade 31 cuts into die bottom wall 19 with continued rotation thereof diereby releasing 
the bottom wall 19 to enable contents 30 of the conqpartment 16 to &11 into the 
container 20. Shoulders or the like may be provided to prevent relative rotation to less 

30 than 3600 so that the bottom wall remains connected by a small pcntion to die side wall 
17. 

The contents 30 of the compartment 16 may be any of those referred to above or 
any product that is to be mixed with another within the container 20. 

Ibe fiangible bottom wall 19 may be formed of an aluminium foil whicdi is 
35 adhmd to the lower edges of the side wall 17. Altmiatively, the fiBpgible bottom wall 
19 may be formed of die same material as the side wall 17, or it may be of any other 
suitable material for sealing contents 30 within die compartment 16, such as a ^ntfaetic 
plastics material adhered or welded to the lower edge of the side wall 17. 
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The top wan 18 is foimed with an undercut lq> 10 for receipt and retention of a 
label, maricer, price disk or other material. 

Referring to Figures 3 and 4, this embodiment is similar to that shown in Figures 

1 and 2 except that the compartment 16 is formed integral widi the outer side wall 22. 
S In diis embodiment, a cylindrical band 34 is a snap-fit over the outer surface of the 

compartment side wall 17, which is formed widi an appropriate groove 35. The 
Qrlindrical band 34 carries the inwardly extending flange 28 and the cutting blade 31. 

In use of the closure of this embodiment, the cylindrical band fiictionally 
engages die inner sur&ce of the container 20 neck thereby holding the band against 

10 rotation during rotational movement of the compartment 16. The outer side wall 22 
m^ be formed widi threads, as described previously, or is provided widi ribs, ridges or 
die like which enable the closure to be snap-fitted to the neck of a container 20. 

hi the event that threads are used, an internal groove and stop shoulder may be 
used so that the compartment 16 is able to be rotated relative to the cylindrical band 34 

IS in one direction only, the shoulder preventing rotation in the opposite direction. This, 
then, enables the cap to be screwed onto a container 20 neck witbout relative rotation 
occurring, but reverse relative rotation will cause die compartment 16 to rotate relative 
to the blade 31 diereby causing the blade to cut into the firangible bottom wall 19 to 
release the contents 30 of the compartment which pass into the container 20. 

20 Referring to Figures S and 6, this embodiment is similar to diat of Figures 1 and 

2 in which a separate compartment 16 and separate closure body 21 are utilised, the 
parts being fitted together through inter-engaging shoulders 27. 

In this embodiment, the bottom wall 19 extends in a plane perpendicular to the 
axis of the closure IS. The cutting blade 31 is contained in a protective pocket 36 

2S formed at one side of the side wall 17. Relative rotation between the compartment 16 
and the closure body 21 causes the cutting blade 31 to jump out of the protective pocket 
36 dimby causing the blade to pierce and cut through the finangible bottom wall 19 
releasing the contmts 30 of die compartment 16 into the container 20. 

The cutdng knife 31, which is shown in bodi side and front views in Figures 5 

30 and 6 has two cutting edges 37 angled away from each other which ensures that the 
knife is able to cut irrespective of die direction of relative rotation of die compartment 
16 and the closure bod/ 21. 

Referring to Figures 7 and 8, this embodiment is similar to that of Figures 3 and 4 but 
incorporating the bottom wall and knife constmction of Figures S and 6. 
3S The cutting blade 31 of diis and the previous embodim^ has a third cutting 

edge 38 \^ch is substantially parallel to the first cutting edge. It has been found, in 
use, diat when die conqiartment 16 is rotated relative to the cylindrical band 34 in a 
direction that moves the cutting blade 31 as illustrated in Fig 8 towards die right, the 
action of cutting also causes die cut bottom wall 19 to peel downwardly thereby 
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&cilitatmg release of contents 30 of the compartment 16 into the container 20 to which 
the closure IS is fitted 

Refbning to Figures 9 and 10, a modified construction of closure is illustrated in 
which the compartment 16 is defined by the side walls 17, which fit closely widiin the 
S container 20 neck, and a separate top wall 18 that is attached to the side wall 17 by the 
inter-engaging shoulders 27. In this embodiment, the cutting blade 31 is disposed on 
the end of a downwardly extending carrier 39. The compartment 16 is thus formed of 
separate parts snap*fitted together, and is particular^ suitable for a product which is 
unaffected by the atmosphere. 
10 A shoulder 41 is provided at the upper e4ge of the side wall 17 at that part of the 

side wall of least extent to restrict relative rotation of die blade carrier 39 so that die 
bottom wall 19 is not completely severed fi*pm its engagement with the side wall 17. 

As with all other embodiments, the outer side wall 22 may be provided with 
internal screw threads or snap-fitting libs or ridges or the like for engagement with a 
IS correspondingly sh^ed neck of the container 20 to which the closure is to be fitted. 

Referring to Figures 1 1 and 12, this embodiment is similar to that of Figures 9 
and 10 except diat die outer side wall 22 is formed integral with the top wall 18 and is 
sn^fitted to die side wall 17 of the conq>artment 16 using the inter-engaging 
shoulders 27. 

20 The side wall 17 is fi>nned with an annular enlargement 40 on its outer sur&ce 

that ti^bdy engages against the inside sur&ce of the container 20 neck. The 
enlargement 40 holds the side wall 17, and die bottom wall 19, against rotation relative 
to the container 20 neck when the outer wall 22, and the integral blade carrier 39, is 
rotated thereby enabling the blade 3 1 to cut dirough die bottom wall 19. 

2S Referring to Figures 13 to IS, diis embodiment is similar to diat of Figures 

5 and 6. However, in this embodiment, the rim 26 of the top wall 18 is provided with a 
tamper proof evident band 42 vrbich extends fiom the outer edge of the top wall to 
engage with the upper edge of the outer side wall 22. The intw-engaging shoulders 27 
and 27a are separated, and the cutting blade 31, carried by die flange 28, is spaced fi-om 

30 the fi:angible bottom wall 19. In this embodiment, there is no protective pocket for the 
cutting blade 31. 

TTie contents 30 of the compartment 16 are released, in this embodiment, by 
removal of the tamper proof evident band 42 thereby permitting the compartment 16 to 
be snap-engaged with the closure body 21 by a relative axial, downward movement of 
3S the compartment 16. Such movement causes the cutting blade 31 to cut into the 
fi-angible bottom wall 19 i^rfiereiqion relative rotation of tbe respective compartment 16 
and closure body 21 causes the cutting blade to cut around the edge of the bottom wall 
19 and break open the bottom wall 19 to release the contents 30 of die conq>artmeiit 16. 
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The shoulder 41 acts to stop the rotational movement of the cutting blade 31 
cutdng through a full 3600, thereby retaining a connection between the bottom wall 19 
and side wall 17 which stops the severed bottom wall falling into ibe container 20. 

Referring to Figures 16 and 17, the dispensing closure of this embodiment is 

5 designed particularly for use on containers having a threaded neck, such as a beverage 
bottle or the like. The closure comprises a compartment 16 engaged with a closure 
body 21. The compartment has a top wall 18 and a side wall 17 while the bo^ has an 
outer wall 22, an intermediate wall 23 and a bottom wall 19 formed of a frangible 
m^nbrane which extends from the lower edges of the intermediate wall 23. The 

10 peripheral edge of the top wall 18 is formed with a groove 43 to receive a rib 44 
extending from the closure body 21 when ibs conqmitment 16 and body 21 axe moved 
to a dispensing position. A cutdng blade 31 extends downwardly from the side wall 17 
so that, on relative axial downward and rotational movement of the compartment 16 
and body 21, the cutting blade 31 pierces and cuts the membrane forming the bottom 

IS wall 19 thereby permitting contents 30 of the compartment to be dispensed into the 
container 20. 

If desired, means for relatively rotating the compartment and the closure body, 
such as grooved outer sur&ces, may be provided on periphery of the top wall 1 8 and on 
the outer side wall 22 to frtcilxtate cutting and removal of the bottom wall or membrane 
20 19. 

Referring to Figures 18 and 19, this embodiment is similar to that of Figures 16 
and' 17 except that the side wall 17 is formed at its lower edge as a serrated cutter 45 
diat engages and cuts throu^ the bottom wall or membrane 19 on relative axial 
movement in a downward motion between the compartment 16 and die closure body 
25 21. 

A portion 50 of die side wall 17 is relieved adjacent a hinge 50a whereby a 
section of the bottom wall 19 is not cut by the cutter 45 allowing the cut waU part to 
fold down about the hinge 50a to allow the contents 30 to frdl into the container 20. 

Referring to Figures 20 and 21, this embodiment is similar to lhat of Figures 1 
30 and 2 except that the top wall is formed with a release valve 46 which allows contents 
of the container 20, when mixed with the contents 30 of the compartment 16, to be 
wididrawn from the container 20 du-oug^ the valve 46. 

The release valve 46, which is known per se and will not be described in great 
detail, is maintained in a sealed condition by a CBp 48 or shrink wrap or other sealing 
35 means to minimise the possibility of actuating the valve befi>re the relative rotation of 
the conq)artment 16 and closure bodj^ 21 to release the contents 30 of die compartment 
into the container 20. However^ once the contents 30 have been mixed, and die c^, 
sfifinlc wrap or other sealing mc^ns is removed, the release valve 46 is able to be used 
to remove beverage or other contents from the container 20. The release valve 46 has 
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channels 46a by which, when the outer portion of die release valve is moved inwardly, 
relative to die top wall 18 to cut open die valve wall 46b, die compartment is open to 
die atmosphere to permit extraction of the container 20 contCTts. 

Referring to Figures 22 and 23, the embodiment illustrated is similar in some 
5 respects to that of Figures 18 and 19. In this embodiment, however, the compartment 

16 is fonned by the intermediate wall 23, which is integral with die outer wall side wall 
22, the top wall 18 and the bottom wall or membrane 19. This forms a sealed 
conq>artment 16 in which is located the wall cutting structure comprising the side wall 

17 having its lower edge fbrmed as a cutting knife, and an inner top wall 18a by which 
10 the side wall 17 may be axially moved. 

As shown in Figure 23, the top wall 18 of the closure IS is flexible or 
deformable, such as by forming die periphery thereof as a hinge, so that the centre 
diereof is able to be axially moved downwardly thereby causing the cutting knife to cut 
through the bottom wall 19. 
15 Preferably, the centre section of the inner top wall 18a is connected, such as by a 

cooperating rib and groove forming a snap fit, or by adhesive or odier means, to the 
outer top wan 18. 

As with the embodimmt shown in Figures 18 and 19, a portion SO of the side 
wall 17 is relieved adjacent a hinge SOa whereby a section of the bottom wall 19 is not 

20 cut by the cutter, thereby allowing the cut wall part to fi>ld down about the hinge SOa to 
allow the contents 30 to fall into the container 20. The cutting edge can also be similar 
to the serrated cutter of Figures 18 and 19. 

Figures 24 and 25 illustrate a modified form of die embodiment of Figures 22 
and 23 in ^;^ch the inner top wall 18a is omitted and the top wall 18 is formed with a 

25 release valve 46 that operates in a similar feshion to diat described with reference to 
Figures 20 and 21. In this embodiment, a cap 48 prevents inadvertent operation of the 
valve and the cutting structure. On removal of die cap 48, movement of the valve 46 
towards die container 20 firsdy causes the top wall 18, that is integral with the valve 
housing, to move downwardly relative to the side wall 23 thereby causing the inner top 

30 wall 18a and associated side wall 17 to move relative to the bottom wall 19. The 
cutting knife edge on the lower edge of die side wall 17 cuts through the bottom wall 
19 thus allowing the contents 30 of die compartment 16 to drop into the container 20 
for mixing with the contents thereof. 

Further downward movemCTi of die valve 46 stem cuts or breaks the fi:angible 

35 membrane 19a closing the bottom of the valve housing so that the mixed container 
contents are able to be dispensed through the channels 46a and die oudet of the valve 
46. The cutting edge could also be similar to die serrated cutter. 

Figure 26 illustrates a closure IS that may be a closure of any one of the 
embodiments of Figures 1 and 2, S and 6, or 9 and 10. The lim 26 extending radially 
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outwardly and dowawaidly of fhe top wall 18 has an opening 33 (Figure 27) to receive 
the tamper evident tab 32a ^v^ch is integral with die upper edge of the outer wall 22 to 
tibtereby prevent inadvertmt relative rotation between die rim 26 and the closure body 
21. 

S It will be appreciated that it is important, when assembling the conq>artment 16 

with the closure body 21 that the parts are properly aUgned so that the cutting blade 31 
is appropriately located in a position which does not cause it to cut into the bottom wall 
19 prior to intended use. The tamper evident tab 32a thereby also serves that purpose 
of ensuring proper alignment as a registration point when die parts are assembled. 
10 The lower edge of the outer side wall 22 is int^rally fonned widi a tanq^r 

evident band 32 diat snaps behind a shoulder 32b fbmied on the container neck when 
die closure 15 is engaged on the neck of a beverage container 20 or the like, to prevent 
removal of the closure finom die container 20 without removing die tanq>er evident band 
32. 

IS Figure 27 illustrates one form of compartment 16 such as is used in the closure 

of Figure 26. The conq>artments 16 described and illustrated with reference to Figures 
1 to 25, may contain a single product 30 to be dispensed into a container 20 i^ch, in 
one example, may hold a beverage or the like. However, die compartment 16 may be 
divided into two or more parts by a dividing walls 47 thereby enabling two or more 

20 products to be dispensed from the dispensing closure 15. Thus, the contents 30 of a 
twin compartment 16, as shown in Figure 28, may be dispensed as attenoate jiroducts or 
sequentially to dispense both products. 

Referring to Figure 29, a compartment may be divided into three or more chambers by 
walls or partitions 47. This allows three substances to be dispensed by causing relative 

25 rotation of the compartment 16 and the closure body 21 so that the cutting knife cuts 
through the frangible bottom wall 19 until it reaches a petition or dividing wall 47 at 
which it then jumps across die petition wall into the next conq>ai1ment as rotation is 
continued. The top wall 18 of die compartments 16 m^ be appropriately imoked to 
indicate the contents 30 thereof so that selections may be made in dispensing those 

30 contents 30. Thus, one compartment may contain a beverage mix, such as coffee, 
while another compartment contains sugar granules and a diird conq>artment contains a 
creamer. The user is thus able to choose a desired mix. 

Referring to Figure 30, diere is illustrated one embodiment of a cutting blade 31 
for use in die performance of the invention. Hie cutting blade 31 is preferably formed 

35 by moulding of die same material as is used in the construction of the conq>artment 16 
and/or the closure body 2 1. The blade 3 1 is moulded integrally with the respective wall 
parts of the closure 15. The blade 31 is specifically designed to first cut throuj^ the 
frangible bottom wall 19, which may be a membrane fonned of synthetic plastics 
material, aluminium foil or any other suitable material used as the fiangible bottom 
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wall 19. The blade includes, on each side, a first cutting edge Si and a second cutting 
edge 52. In use, with the wall 19 moving in die direction of arrow A*' relative to the 
blade 31, the first cutting edge 51 cuts into the wall 19. As die relative position of die 
wall changes, due to die angle between the wall 19 and the plane perpendicular to the 
5 rotational axis, the wall. 19 moves axially relative to the cutting edge 51 until it reaches 
die second cutting edge 52. Continued relative movement results in the membrane 
material being peeled back fi-om the opening formed by the cutting blade 31 so that the 
bottom wall 19 is peeled away fi-om its engagement with the respective compartment 
wall thereby pecmitting compartment contents 30 to &I1 into the container 20 widiout 

10 hindrance by die bottbm wall 19. Embodiments of the invention will be designed so 
that the bottom wall 19 is not completely removed fiom its attachment to the respective 
compartment wall so as not to fiill into the container 20. Thus, a stop or other means 
may be provided to reduce the likelihood of the bottom wall 19 being conq>letely 
removed and fidliiig into the container 20. 

IS By having a cutting blade 3 1 formed widi opposing edges as illustrated in Figure 

30, die direction of relative rotation is irrelevant as either side of the blade is able to be 
used according to the direction of relative rotation. . 

Figure 31 illustrates another embodiment of cutting blade 31 having two legs 
each with three cutting edges 51, 52 and 53. This blade works in a similar manner to 

20 that of Figure 30 except that, if die directi(m of relative rotation is reversed, the blade 
edges 53 can also cut die material of die bottom wall 19. 
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